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In re application of: Jin- Young LEE, a/. Art Unit: TBD 

Appl.No.: 10/617,811 Examiner: TBD 

Filed: July 14, 2003 Atty. Docket: 6161.0078.US 

For: A LITfflUM SECONDARY BATTERY 
AND A METHOD FOR PREPARING THE 
SAME 

Claim For Priority Under 35 U.S.C. § 119 In Utility Application 

Commissioner for Patents 
Alexandria, VA 22313 

Sir: 

Priority under 35 U.S.C. § 1 19 is hereby claimed to the following priority 
document(s), filed in a foreign country within twelve (12) months prior to tiie filing of the 



above-referenced United States utility patent application: 



Country 


Priority Document Appl. No. 


Filing Date 


KOREA 


10-2002-0041169 


July 15,2002 



A certified copy of Korean Patent Application No. 10-2002-0041 169 is submitted 



herwith. Prompt acknowledgment of this claim and submission is respectfiiUy requested. 

Respectfully submitted, 

Maryam M. Ipakchi 
Reg. No. 51,835 

Hae-Chan Park, 
Reg. No. 50,114 

Date: August 28, 2003 

McGuireWoods LLP 
1750 Tysons Boulevard, Suite 1800 
McLean, VA 22102 
Telephone No. 703-712-5365 
Facsmile No. 703-712-5280 




This is to certify tliat tlie following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 
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^^f: 2003/6/21 



mm^X[] 2002.07.15 

ggj ais om Bx\ ^ n xiisg^s 

[^^92J SeSSl A LITHIUM SECONDARY BATTERY AND A METHOD FOR PREPARING 

THE SAME 

[gojoi^cj 1-1998-001805-8 

[qj£iei3EJ 9-2001-100003-6 

2001-041982-6 

S^S:)!] LEE, JIN YOUNG 

[^eie^SlSl 720511-2042112 
[^Seisl 442-740 

147e 201 m. 
[^^1 KR 

[^XIJ ^51 S HI4252I f^SOil 21 S^ eSi, ^61 g ^1160521 

Oil 2l5^ ssi^AF m m=?mL\Q. car\21 

[:'I&#S!S1 18 a 29.000 S! 

IP^<i^SS!Sl OS 0 §! 

0 a 0 §! 

[&'AF§^S1 15 1.^ 589,000 S! 

[i^:>lll 618,000 



20-1 
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o^y^\: 2003/6/21 

1020020041169 

,7o^^4 ^^AV^Hl ^^fl-V- ^^l^^l^l^^-' ^1^^^ " ^ 

-^d^ 31^^>* i^*>^ ^^^^^ 

£ 1 
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1020020041169 *a^>: 2003/6/21 

Ell- o]^} ^ ZL ^l^wJ-i^iA LITHIUM SECONDARY BATTERY AND A METHOD FOR 
PREPARING THE SAME} 

S. 1^ 2^-^ Sjf- oj^l- 
<2> [A]:<a^ ol-g. §c>] 

<3> ^ ol^> ^ n ;^lS«J-^oll ^^S^i, ^>^fl§>7im 

^^tlr Bl# ^1^> €^1 n ^12:«J-^<^1 ^tb ^<^1^. 

<4> [f^Efl 71^] 

sl^ ^^1^ i^^^sl- ^ cfl-g-^sl-oll cfltt ^-S.^^ol fe^MJl ^4. ^^11 ^'^sl-sl'^ 

^>-§- Sll- ^^7> 3.7V, ^ 4Vtfl^ ^^l^^i 3CS1- 

^ ^cH-g- ^2?-, i^S^ ^^E-l, 5gSDl ^o{\ ^-§-5lJl C^^l^ Aldl^l ^ 

^^JE «-^*>7l] ^^SlJl Sit:]-. ^;^17> :a}-^^Sl^ f^^^EfloJl x^s]- e)# 

20-4 



1020020041169 ^^>: 2003/6/21 

<7> oleltb ^^1^* ^^*>7l ^3l-<^, efl^^ >H#(redox shuttle) ^7^1^ 

^7>^]-fe «j-^c>l ol-g-S^ji ^cf. <^ll- s-o^ Dl^^^ ^^15.709,968 
Sl^ 2.4-i^l-^-$.S.<iW#(2,4-difluoroanisole)3l- sj-^*^ ^7>s:H 

^ ^ ^tb ^ o]^ ^xll- 7llAl*Vji 

<^v\, xj]^ s.^ ;Hl5.879,834^<^lfe ti]-ol5jlT^(biphenyl) , 3-#S.S.El^^ 
(3-chlorothiophene). 1}-*J=^ ^^^^ ^7H>c^ 3z|-^«a- ^ 

Efl<^Ai :g7l2|-^^^S- ^^^-l-^* ^7}X\^^O^S.^ ^^^l7l 

7l «o>^ol 7l7}l5lcH ^rf. oil- ^^^^ ^7}4^^ ^^^^ ^-§-<=Hl ^ 

^oll 0:1^ iJfl^- S7loil ^-g^AlT^ ^-flsilBllolBlSl 7]^^ llli>sj7 ^-^ 

«>7ll ^>^(shut-down)Al^ o.^>H aff^^ ^q-^^^l 

<8> ZLE-iq- ^7H1S^ ^^tiV-i-O.^.^ 34^^ ;(fl7l^ ^ ^Jl ^^«]:-§-<^ ^ 

^ ^ns. 7}^^7} cf^ ^^^^^V*^ ^^1^ (swelling) ^^<^1 43 ^s]^ ^ ^7]si\. 

efl^>i ^1- :^7H1S ^^]9] oy^A^^ 7fl^s>fe cfloil^ t!:^l7> 9X^. ^7] 
^ ^^17> -?-l-<H-2. = ^ ^ ^^^^ ^'a-^7> ^'S-* 

20-5 



1020020041169 ' ^^ <^7\-: 2003/6/21 

7>il- ^#^1^171 ^tb ^>^7.1 (current breaker)* ^^^s^><^ ^]^} ^^1 

<io> ol«Vo|i£ >-.gl^ ^.^^ o. e^^^^^i^i ^^^^ 200°C^ ^^'^l^i 

^^^eltb ^ ^^*>^ ^^^o] ;^U999-109045:). 

<11> ^ ^x^^ ^^1^^ «fl^*>7l ^tb ^-^S^i, ^ ^^o. ^^^ol 

<i2> .a.7ltb ^^^*>7l ^^H, ^ w>^^^ ^11 ^^1<^H1 11)- = ^. a) « 

ir^sj'^i 7>^tb c^i^^Hx]^ c) ^7i 

^ ^^^H<Hi-^7fl*>^ ^ d) ttl^^^ -B-71-S-xill, ^ p=o ^S^^ 7> 

^1^ ^^^># JE^s:>^ <^1^<^^1^ -f^tb sl# ^1^> ^ 
^]» ^l^tbcl-. 

<i3> ^ ^vi^o^ w>^3itb ^12 ^^Ic^Hl 4^1^, wl^^^ -6-7l-g-°fl; fi-^ 

20-6 



1020020041169 #^ "^^1-: 2003/6/21 

<14> 1:5.^ ^n^^y]Mr i^*>^ 5L^5Lvl]olE ^-§-^l7^ P=0 

<i5> o]t} ^ ^^^n 

el El oil ol El ^ <?lBl^eflol^ sj-^l:^ 7l^H1 ^^^><^ ^cf^(2) ^ ^^(4)-^S- Al-g-^>Jl 
o}:^(2)2)- ^^(4) A>olcHl /il3l5llo]Ei(6)l- ^<^3*H '='11- ^^2:^^1(8)« ^ 

^^tt ?11«^1^(10)<^1 ^^1^ l-SflolB(12)i4 

7>i?3i(14)^S- ^-g-tb^^. l-eflolH(12)<^l^ ^^1^ sfoj- ^ 

^«lw.(safety vent; 16)7> ^ $1^1-. ^7] <a=^(2) ^ ^^(4)ofl z^"^ -^c^^ ^ 

(18)511- ^(20)^ -M^l^V^ ^'^^1(22 , 24)^ ^^1^ l3-^]s:>7l ^s^H 

-^•y^^. ^■g-^>7l ^^^(26)^ ^'^^W. ^S^^ ^^^(26)^ Afl5il5ll 

«:'1B1(6)«H1 f-^^cl-. 

<17> ^ ^^i^Sl o]^> ^^]^ a) °<^=^ «-l-^S.Ai Bl# ol^o^ 7>^2loi ^^ojo] 

7V^t!: ^^#5. ol^^H^l^ b) «-*^SAi Bll- ol^o^ 7>^^«y ^'a-<a<:>l 

7|-^tl: oj^ol^l^ c) ^j-7l <y:^alf ^^AVojofl ^^ll^>^ ^^1 3^ ^fl ^1 ; ^ 

d) til^A^ -^7l-§-n11, 2l#^, ^ P=0 7M^ i^^m ^«fl^^ 

<18> ^7] oj:^ l-lr^S.^ el#Sl 71-^^^ ^El^eflol/^/t:loiBl^ellol/£o] 7>^tl- 

51 El oil oi El ^ ^Bl^eflol^a ^-^1-), el #21- 7>^^^s ^-§-«l-<:^ el#-^-R- 

1-^ ^^^^ ^ 9X^ 1-^ ^<^1 ^>-§-€ ^ 9X^. LiMn 
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1020020041169 "t^ ^^l-: 2003/6/21 

2O4, LiCo02. LiNi02. LiFe02. V 2O5 4^ -y:^!-, TiS, MoS ^ ^sj-oljB 

•^l^*^! 7>^t!: ^rii^ll 1-^<^1 ^>-§-€4. <^1« 1-^, ^o^5l-^4i>^^ 
-B-. # ^ 9X^. ^IM, ^efl^E] e1# ^^1^ 

<20> .^71 Ail^lEllolBlS-^ AilsSleflolEl, l-Sl^S.^^ Ai] 3J| efl o] , 1-B1<=11€ 

^/l-elHS^^ 2^ M]ji\^]]o]B\, l■elo^ll^/l■e^HS.€^/l■^l<H11^ ^^31] ejlojEl 

<21> ^ ^^S^ ^n^^ Wl^A^ -B-7l-§-ti11, Bll-<§, ^ P=0 JL^^V 

^7] ^}^^o]^s.^ ^mvllolBCDMC). n:e.Ml<^lH(DEC). tzlS-S.^ 

tllolHCDPC), i^llHS^ 7'l-Jivilole(MPC), T'flivllol e (EPC) , ^1^<^1^ 

v|lo]E(MEC) T-ViMlolHCEC), HS.^^ ^>^i-ilo]H(PC), -fl^ ^>it)lolB(BC) 

<23> ^71 ul^Aj -B-^l-S-nflf- ^>:av|lolH?^) (cyclic) ^ViLvilolBsq- A>^^ 

(chain) ^>:e.i-ilol ^^*>^ AV-g-3:>^ ^o] u}^^^>4. o] ^V^vilolBi^- 
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1020020041169 *^ "^^y^ 2003/6/21 

A}^^ 9}^^]o]B.^ l:l vfl:^1 1:9^1 ^^rjals. ^^^><^ ^>-§-*>^ ^'=>1 w>^^*>^. 

<25> 1] 




<27> (>^7] 'il<iflAl 1 ifl^l 10^ t^7lolJl 0 eSi\ ^^o] 

^^^"^Ui ^m^ilolB^l -g-^fl/«^*^^ -S-Pfl^ ^5i1til7]- l:l ifl^l 
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1020020041169 ^^ 'U^}'- 2003/6/21 

<30> J^7] LiPFe, LiBF4, LiSbFe, LiAsFe, LiC104, LiCFsSOs, Li(CF3S02)2N, 

LiC4F9S03. LiA104, LiAlCU. LiGaCU, LiN(CxF2x+iS02)(CyF2y+iS02)(<^7l^i , x ^ 
^^^). LiNOs, LiCl. ^ LilS. o]^<^^ ^<^^^ ^a^S]^ 1 ^ 2 ^ o]^^ 

<3i> ejf-'gi^ 0.6 ifl^l 2.0M ifloflAi Al-§-ar]-^ ^o] uf^^s-l-o^, 0.7 ifl^l 1.6M 

^>-g-^>fe ^<^1 ^ n}^^t}t^. Ell-^^ 0.6M T^l^<^liS ^^^^ 

^S.5.7> ^o>;^ ^^fl^ A^^o] tg<^1^lJl, 2.0M* ^-f<=>ll^ ^^^^ ^^7} 

o]^^ ^J-^^^ ^4^<=>] 9X^. 

^ ^Jl Jl^X>tfl611 P=0 7V;=^lJl ^^1^1 ^i-?!^^^^ 7llAiAl7^, ^3)-^O.S. 

<33> ^V7] p=0 7>^1^ i^^V^ ^^7}^^ ^'S-7]S. Iris}- ^^^^7ll- 

3£^^>^ i^ivilolH ^^^1^ ^^^^4. ^7] IrS^ ^^^^7l^ 

2 ifl^l 20^ ^?fl^7l, ^71^7] -^o] H>^3]s-H, «1^7l, ^l7l(silyl), ^^A] 

7l (siloxy)^ol i3>^2i^>cf. B]-5).>;z^7ll- i^*>^ ii^ivflol^e 2)-^#o^ ^ 

^l^*?! c^lS^ i^ivilolB. t^tifl^ ti]^ S.:^ivilolH, T^H-S^ i 

iii-ilolH, ^]^^ #e^-i- i^lEfHlell^^lH JE.^i3J|l<^lB(ethylene glycol methacrylate 
phosphate; CH2=C(CH3)C02CH2CH20P(0)(0H)2) . ii5Li^<^Hl tfl^lH(al lyl 

diethylphosphonoacetate; (C2H50)2P(0)CH2C02CH2CH=CH2) , Hel^fl^ 3-^^-A-S.d:iS.b^3. 
olBCtr iethyl 3-methyl-4-phosphonocrotonate; (C2H50)2P(0)CH2C(CH3)=CHC0 
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1020020041169 %^ 'U^}- 2003/6/21 

2C2H5), ^1 ^ISej- ol^ss.^^^5c^c]ol.Til4ole(aiiyi 
tetraisopropylphosphorodiamidite; [[CH3)2CH]2N]2P0CH2CH=CH2) 9X^. 
<34> ^7] P=0 7Mfe 31^:^1-^ 7l§^S 0.005 tfl^] 5 

^m>S. H|-^^*>cf. P=0 ^^4r 7}7i]^ ^^3l^:^}7} 0.005 

<35> ^7] p=0 71-^1^ Ji^^m ^^1^ ^^-a-^m ^ ^^-Wel- 

S^<>)1 ^A^oflS. S.^^ ^rl-. S^ofl o.7i:g 3^5]-^ ^^J-^f- 

ti» ^'a*!-:!! ^l* 5sV^^(winding)*>7li4 ^^^^J (stacking)*^ ^^^1* ^^^tt 

T^^. ^^1 ?ii<^i:^<^i ^n^^ ^^^H S^^cl-. 

^^^^^S. ol^ol^ ^^^lofl £i^H AlB^l-^S. ^i^^ ^V-§-*V^. ^^71 ^^o. 
^^^J-^S <^1^<^^ ^^^1<=>11 SSerl-ci^ AlH^vo.^ ^^^*!: ^>-§-^4. 

^^r>^ ^^11- ^l^tb '^^(^ 20'C)<^l^i 

yj-^l^rVT^ul- <l^£|^o.^M| ^7] Iris)- ^^^i7l# i^«:>^ iiivilolH ^^1-^ 
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' 1020020041169 *^ ^^^>-- 2003/6/21 

riyj^X\^ p=0 7}^]^ 3L^A^ M^^^}^ Bl# 4 

<39> ^7] '^n^ ^^^^ 40 vfl;^l 90r. «>^^^7im 40 tfl^l 80lC<HlAi ^o] 

^3\^^^}T^. o]^^ ^:^<^] ^^^:t7m i^i^il<=>lH 

Sl-^l-^l P=0 ^>^1^ ji^^m Jl^^-^S. ^^^^ ^ 

o] 3^^A>ol:c(dilauroyl peroxide), (4-tert-^^^H#S.^^)5il^Altq 

7>:e.v-ilolH(Di(4-tert-butylcyclohexyl) peroxydi carbonate) . t-<^>^2l-%^ 2-«^l€ ^'^V 
i^<^lolH(t-ainyl peroxyl 2-ethyl hexanoate) ^'^l A>-g-7>^*Vrl- . ^7] ^^7flAl^lo^ 

i^iivflolB ^^1- 100 i^^H 0.1 ^^1 10 ^^^S. A>-g-£]^ ^o] 

wV^^^V^q-. f^^7flAl^lo] ^^o] 0.1 ^^^^^ S^-^l 3^^^^ 

ol >^S7l7l ol^^T^, 10 ^^^^^ 7flAl^l ^ns. 91^ 7\^^^^^3o] ^^]X\ 

<4i> ol^V ^ ti>^^t!: ^^Hl ^ 7l^flt!ri=1-. ^2.^^- *>7lt!: ^^Hm ^ 

<42> ('^Alc^l 1) 

<43> ofl^^ 7>^v|lolH(EC):<^l€^l€ 7mi-ilolH(EMC):HS.^^ n-a.i-ilolH(PC):€^-2- 

s.i61^(FB)* 30:55:5:10^ ^^^]S. -B-71-g-^Hl 1.3M LiPFe* ^7}% "^^r ^ 
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1020020041169 %■^ '^A: 2003/6/21 

<^M 5::iit|lolH 0.5 wl^ 5Lii^l<^lB 100 7]^o_s, o] 

^i^E^^qe^ 1 ^^^^ ^7}t}c^ ^^i^^ ^]^^'^x^. 

<44> oj:^ LiCo02(^^<?^^: lOi^ffli), ^^^1(^2^1 P) ^ w]-^t:-1(PVDF)l- 94:3:3 

2] N-i^l3ill-El^(NMP)o11 ^7Mc^ ^els]* ^]2i^}'^t^. ^7] ^^^^ <^ 

^T^l^ ^<^1 H5.5>J1 ^ * ^Ell^iS. 'a-<i^*><:^ ^■ 4.9cmolJl ^^]7} llSjtan 

91 ''^^ ^2if\^ 4*^l»l(MCF:pet6caA», ^^^V ^ 

«>^cl(PVDF)l- 89.8:0.2:1021 ^^^]S. NMP^^l ^<=i ^s^e^* /^llS^VJl. o] ^^^^ 
^^^M ^^t}JL ^ * Hellas ^^*H ^■ S.lcm^lJi ^^7} 117 m^l 

^7] <^J=^ ^ ^q- ^^sl A}o]6]] §e1<Hl€^(PE) c^-^ 
5.3cm. ^^^1: 18;fln)-^S ^fls] s^lojEil- >a-^*H ^1^^ S^^ll- 
^^1 ^Hol^"^! ^7] ^^ifl^ S^^l- 5.6g^ ^*atl- ^ 24Al:?V P=0 

<45> (^Al<m 2) 

<46> <H1^^ 7l-a.v|lolH(EC):<^l^all^ ^]--a-i'11<^lH(EMC):^S.^^ ^S-Vll oje (PC ): 1-^-2. 

S^^(FB)^ 30:55:5:1031 -^5r|tils o.;,|^nH1 1.3M LiPFe* ^7}^ cf^, 

i^Bl 2.7 #^^1- ^7HH S^Jl-^ >il2:^>^4. 
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<48> (WlJiil<^l 1) 

<49> ofl^^ n^v|1olH(EC):<^m^l^ 7>M<^1B(EMC):HS.€€ ^V^vflolHCPC) 

S.^:^(FB)* 30:55:5:10^ ^3il«lS. ^7]-%rvM 1.3M LiPFel- ^7Vt!: ^'^^-^ ^ 

s^jl-s n-§-tb ^1^^>^ ^AHl 131- ^^^^ Ij-'g^S o] 

<50> ^Al<^l ^ WlH^l^ ^^^^ ^^^^ ^7}t}7] ^Alc^l 1, 2 ^ tiljac^l IS] 

z^^ z]-z^- 3711011 0 V xfl^l 4.2 ^''^ ^^^l^i 0.2CS- ^^1*> 

^^^(formation)^ -^^1^^^. 0.5CS ^^^V -J-^ofl^^ gOX:^ JL^ «?> 
4^1 ^ 48ARV ^<?V «o>^l*V ^ ^^1^ ^^^><^ ^5^1* 

<5i> [X 11 



1 W7\w^ i^ahi 1 piwi pTH^in— 


(aim) 




3.84 


3.83 


3.83 




4.78 


4.27 


5.11 


A8M^ ^ 


7.81 


6.90 


9.87 



^^o] til 57 611 lofl iai*}c«i -f^^ ^0.5. q-Bl-^^cV. 

<53> ^ ^V^SI ol^f ^d^l^ -f^^H 71^51 ^^1 

oil wl^>c^ <a::S'^^<:>l ^7l^^S. 7^^S\'^^. 
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I^^*^ 11 

d) wi-A^ sii-<^, ^ p=o jL^^m: s.^^}^ ^n^s. 

o]^o]7]^ Sl# ol^> ^^1. 
[^^*^ 21 

^11*J-<^1 SX^^^. Wl^A^ 7mvilolH, <:>fl^Efle, oflEfls ^ Tfl^g-O.^. 

^'>\]^^ ^^^^ -B-^fl^ '^l^V ^^1- 

I^i^^J- 31 

^m<^^ 7>:aviioiH(MEC) ^m^iioiBCEC). n:e-i-il<^lH(PC) ^ 

7l-:a.vilolB(BC)S- ^<^l^i ^^^^ *>M-^ -i-^fl'^ ''1^> ^^1- 

I^^^j- 41 

^l2«J-o]1 91'^^, ^o^7l 7l-:e.vilolH^ ^^(cyclic) ^ViLvflolH^ a>^^ (chain) ^^S-^fl 
^^-g-nfl-y «^1^V ^^1. 
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W^ "a^V: 2003/6/21 



-g-Dflsi ^^-§-t^fl^ slf- <^1^> ^^1. 
61 

sl# ol^> ^^1. 
[ 1] 



^ ^VM-^ -S-nHoi oi^> 

[^J^^J- 81 

9X'=>\^^, ^7i ^mviioiH^^i i?-^^ -^71-g-nfl^ 1:1 i^^i 

30:12^ ^3iltils. ^^51^ 5^1- ol^> ^^1. 



(R)p 
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91 

Si^^i. el^"^^ ^7] ^^<^o_s,^ LiPFe, LiBF4. LiSbFe, LiAsFe, 

LiC104, LiCFaSOs, Li(CF3S02) 2N, LiC4F9S03. LiA104, LiAlCU, LiGaCl 4. 
LiN(CxF2x+iS02)(CyF2y+iS02)('^7lA-1, x ^ ^^V-a^-a), LiNOs, LiCl . ^ LilS. o]^o] 
^ ^^S)^ 1 ^ 2 # ol^<?l ol^l- ^^1. 

10] 

^19«J-<^1 Sl^^i, 0.6 ^fl^^l 2.0M^ ^^S. A>-g-sl^ Bll- ol^> 

[^^^J- 111 

iiivflolH ^^^H ^^^^^ ^'^l o]^]- ^^1. 

[^^^J- 121 

Sl# T^lB|-3^2ll<^lH 5.^3)1 "^iBCethylene glycol methacrylate phosphate; 
CH2=C(CH3)C02CH2CH20P(0)(0H)2), ^iii^^Hltflc>lH(allyl 
diethylphosphonoacetate; (C2H50)2P(0)CH2C02CH 2CH=CH2) . 3-^1 ^-4-i>i5Lic 

o] H(tr iethyl 3-methyl-4-phosphonocrotonate ; 
(C2H50)2P(0)CH2C(CH3)=CHC02C2H5), ^ ^flHe^- ol^HS-^irfi5LSc]o>Plcfol e 

(allyl tetraisopropylphosphorodiamidite; [ [CH3)2CH]2N]2P0CH2CH=CH2)S <5l^<H^ ^«=>fl 
^^^^ ^VM-^ ^^1. 
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[^^*^ 131 

^n^^o\] %l<=H^i, ^7] P=0 ^% JL^^}^ 7l^o. 

0.05 tfl;^l 5 ^^%oi e:)^ o]^]- . 

141 

[^^■^J- 151 
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1] 
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